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(57) [gift] 

iltt#B3rtt. J|ll7U-A±»2 7U-A*tt« 
-Aii,0 21jt<DB«i. 91-»n7l/-AH&^ 





(2) 

1 

W&ZftlS.-tZft! 1 7 U-A*>6^n 7 V- Aj-C©n 

<g©7 i>- A©<c-ti«ti*6. %mifc®mt&zm m 
tifcWtittto *) ffl LgtfgicfcoT & 1 7 u - a* p.© o 

^st^ft^otfiLg^ccte^-c^z^u-A^e^Jo io 

A±Kffig 3 ft fc^{££l£©fc&©*SIb£ i5tCE-r s 
2 7 u- A(c*tt*VM&Jd^fcA©ttft 
£©£**#». l5lll©«ffl*«IOiEOt:SB3 7U-A 

1 7 U-A£IOTn7 U-A£tttt9b&l»OT(C 

*Sl>T3jt«> F>tl/cH 1 7 U - AA> h% n 7 U- A $ f© 

SffiffSPgi. 20 
i Jt« L"C ««©/Jn3 b>l*Kft&jilttM& 6 4 &c^«i^5 

mt * c t mm 1 1 «?im<t R*&i$#g. 

mjmm^m^m^x . a^j 3 n/c^^i 
^©idt^Aj^^i^^^^^rs c i^ist 30 

4 I" 1 Ett0>9tt«H*Kfl^liK^. 

1 7 u-AiSn 7 u-A©-en^n 

mzmntem an,gmtc*i<*xM i 7 u- 

ia©fcs>©ms*ieg-f sttiusGHSw 4 . 
«»«^EiBaBK*i>r* 1 7 u-AKgegiStt/ds 40 

fl<5 ttogwic*it»T&j»> tt£hfcB^#©t»iSLh 

1 7 U-AiS&n7 U-AJCfcW 
&ttttft£fl»4fr5. lZ7l/-A*6»(n-l) 
7 U - A £ ?©$tt£JSB**<!> SrobSffiSttMBHr 

4. 

K3S 1 7 U-Aig[gn7 U-Ai^m*Ji«fiSWS 
NKC*«,»T*«>6ftfcJ|l2 7 U-A*>6lt ( n - 1 ) 7 50 
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2 

u-A$r©m*ffiSi*5fe®^ttai L-cc&rr 

WMfc^«fll««ffaHK*»l»r«»3*ite. &a*3 

tlfc5^©-gP©7 U-A©#*>6f# fcftfc&Wfc&fiE 

»4*. 

ffl 3 nfc^i6^»©^©9SH5^±te.i: t>*rtasfc:8*tffc£ 
n»/<#->»»*ffli>r. ttttfti&iai&ivtcfet,*? 

SB1 7 L> - A£Eg 3 tlfcM.»^l 2 7 U - A 

ggf 1 7 U-AiK«F&*)i^fi£©Pg«:fe^T^!c3 
tlfclS 2 7 U - A*> n 7 1/ - A g ?©#&£&* 4 

4. 

ttfcl«&©3fr 1 7 U- A©#rf)><i>f# 6n/cgE^^fiKtt 
4*. 

WtiHa-f *» 1 7 u- A*>6»n 7 U- Att?©n 
8»im*toOfflO*RK:J:or*i 7 u- a* 

ais n/c^tt^(*©MHi(©t&fi5i^±te i^'rtgpfcss^^ 

HI $ ftfeSttttWOMMLh* J: O'rtSBT. S171/- 

j6***>T* 2 7 u- AKteWS^^fiE©/cS!)©i^ffit 
jS©ft»*3*». l5lfil©^S ; S:^0iRl/r»3 7U-A 
*6J»n 7 U-AKteWSm*S« ; &*»S ! NfiiL'±'jl 

mi 7 U-A4KJ|n7 U-A4K««j4liBBf*SK 

<fc-o-C*»6nfc^l 7U-A^6^n7U-A$"C© 

4 tm b -cgfi©/J^ 3 1 mm&Sf&mm t> t vcmm 



(3) 

3 

So 

BW§i£tlf«&-fSlfS 1 7 U-A£S?ln7U-A©**i^ft 
i. 

Hi 3 *ifc£Srt&<*©$ii$©t£SISi!g±fc J: oftauc!fefe& 

^©^©msfcSEg-t £4$ftMaeB^s t . 

ttNFlba£B?&<c J: ^»17 U- ACClHHSft/t® 
WO ffi J: oTWO WStiA«IWW*©<IIWI± 

2 7U-A*»6lff (n-1) 

$m i ^ is-&tmm n 7 u- a <titm*^«»pa^ 

©K<fco'T##>6ttfclfl2 7U--Aa>6SB (n- 1) 7 
feW^fiSftaffi»*l3fcJ;^Tffi#3nfc. ^A#3 30 

jyi-r s c i zmm r&&ttfttttM*&tt£a. 

[If #18] 9ttfttt*^3ftfcM*A££l/tr 

W&mhW® *) W o^atc «t o r ar i 7 u - a* h W<o 

tt£ 1 7 U- A i«1#«^ffilB4fiE*aK J: -.tM2 
4ifc«2 7 U-A*>e>ffln 7 U- A*-C©19tWSEWi 

i. 

«Sfc«^fliflHlfiiff#a«:«fcor«S3hfc. &A#3 50 
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A 

4*. 

[m*a9] nMoiiA»6n«q(4«-c®i.»rtid»i 

[0 00 1] 

ti#M^6!te£0^£.ttIiiU *-tt£fc£K$rfcft 
[0002] 

3. mtf*K*¥©Sf& (HBB. Hi*, m : 

»" . m^tt$safi^iSXit d - 2 , vol. j 8 o 

-D2, No. 6. pp. 1 5 3 0- 1 5 3 8 ( 1 9 9 
7 ¥ 6 ft ) ) Ttt, *&tf#©AUjA«? -5 fcK®£*t& £ 

[0 00 3] $fc. IWfe^JffioaJBil/'CB. 7--7^ 

■SSCiKJ;-? TiBft&&B 3 1* TlMfc*4fdW 4 b © 
-c#>£. c*i©fiatf(coc>r». 09*. «\ h • 7 

>y-v>* (a#» it) : ^-7-o^api. mx 

m. ( 1 9 9 4^) KJiwttStirt,**. 

[0004] 

[ 0 0 0 5 ] f^)Kfl^J!^ftrc«. *WJjS^> 

wawoiMirt* a*-c»» 3 * s c t zmm titis 

l>ft*r>fc. 

[0 00 6] **W©SStt. ^S6«5i*(cM1"2>tP8«r 

i*^t>*> 6»««i*!WiM!)^JiS* t Tsitta*a:'c« w l v 



[0007] 

[ooo8]*i ommt> ®®®&vm&2titcm®. 
AK*j»4««^fi^^fl!>w»a©gw*«». law 

fcftfc* 1 7 U-AA>6ISn 7 U-ASrottftiftStt 
LTfi^48M*£«imi!??»» 
i. imft$lAflNRfiM^Rl(c«i(r>rfi!9$tiA:. A# 

[000 9] ft*b>K. #tt^#flW3tifcKft£A 

«JOffl-r*IMW*W»)iai/*RA. IMMMMWJQttll' 

<t -cm 2 7 u - a*> f>gj o a ? nyt^ab^f*©ttiu« 
ifciWr, ai7u-A±«:eiiShfciMM*£ 

a*»0 jILTjfl3 7 U- ArfPfcgSn 7 U- AtCfetfS 

ttt^^&*A&tttb£Biif^t&. 1 7 u-a 
[ooio] *«wo»i:o»wb, friew^fiSSPi 
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HUT. A£3WOM&l^iraftolb&#n&S& 

[ooin *«<,>«. nenfltdti^it«>. wm&% 

tm £ ttSIHMtOtt* #H& •S&8M&#»«££f£-r 
[0012] *3ffl|©*H©*Wltt. &H)&ftj!><»l23 

r* 1 7 U-A*^^) , 3HiSn/'c^iB)1«5(4:©^©telP 
*£BK£tt£ . tt4Mk£Hf»re*l>TM 171/- 

jgjtlft©telPiS±fci:J>'F«3SI5-C**r*n 7 P-AtCte 

*->##£JU 1 7 U-Ai»n 7 U-AKfctf 
ft£&ff&«>6. f27U-A*6f (n- 1) 7U- 
A $ rottft&gtt&RA i«**B«WIBIS» £ . tt 
I17U-Aig»n7U-Ai IflMfa^WtmSK 
fCtet»-C#&6*i/c*2 7U-AA^6^ (n-1) 7 1/ 
-as rottftMUStt £ i b r«ff -T * 

^•CfflFZtVtt. KA^$n^«©-8|5©7U-A© 

[0013] gft«fttf||?3ftfcRfll&A 
->T. BMtfettldH'SJIll 7U-AiSn7 U-A©-e 
t*S£> B»W»tWWOao#SKJ:oT»17l/- 

40 A^e,^otB3n/c^!ifj^©^©tiii5^±tecto'rt 

£> Sm*ieg^SK:j; oTS 1 7 u- Aicieffijn 

^m-iStm-ri)*?:. ®n7b-A«:*j^rK^afj 

ACCfctt£&m£j©ffl£*>6> »2 7l/-A*>6« 
(n - 1 ) 7 U-A*-C©m*ffiS?r*«)?)!|$Sl*ffi 
50 i£fi8i3M&£. tt»l 7U-A£^*n7U-A£»!|t 



(5) 

7 

m (n - 1 ) 7 U~AS?©Mfa&Il^*Rft6ftflt 

-as© 7 \,-u<Dfrfrh®ht\tcm&&Mm.*t>L 

[0014} *%mv>mm<mm*. gohvuftwimz 
M*st*ot. &&£8ti£-rsm 7U-A*^. 10 

tmt. mm 1 7 \,-i>tmtm&&ii&i&&nvc*t\.> 

r*fiS2nfc®2 7 U-A*>6Sgn 7 U-AS-C©®® 
j&Btt& *Rft&Of1HR& l/T filffr ^IMt^JStlHRfi! 20 

fc. BWJjstifcWK©* i ? u-A©#a>6f#6ttfc 
[ooi5] *at>». ^a&^^JtKsnfc^^A 

?34 LKA:ttl^«ttiAT«9II^II^^Ji»lll7A 

££iegf 5»Si*li 

otll 7 U- ACCESS ftfetttUKOgfrfeU 2 ^ u 

W(i$m*&ji&&& . ttw 1 7 L,-Aism*«i 

)j&#8K:«fc^T£t£3i7fcS&2 7 U-A*6In7U- 
A S?©ttfb£Ugfl £«Mfll^iS1MR£ 

r«??sn/c. KA^snfc^«©sii7u-Ao**> 40 

[ooi6] ±&m^miiPhmta<D2m&v 
©»!Wrt*WR*RWrffiK*»w sgw* a > e * - * r 

J^"T5fc»«:, -e©7"a^A%. 

[0017] iawoa-^WKisoTtt. 
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#S/B»ST*lJB?rttft!(^liMIMB*aHir*. c© 
[0018] *-©JM!fc*>t»Ttt. W*£tflMBE» 

$&/tm*Mth. M^mH>©#ft££*fBi* 

[0 0 19] W=i»H©«W(C*il>rtt. 
>8§£WU C©#K«&a8&&^*->#'Ktf>6ti 
Tl»«. Wm^1t«*©m*ffiSffl«S[fiir-fC 
* £ fc#>«l * A * - > &C L fc# o TlrfcttlftbS&fllf! 

*WJ«©a*©»* £§ttSt4*5-Ct*. 
[0020] 

[fttt©JtJfe©$li] «T. *»«©5W©»flKC-3l> 

[002 1 ] tetoCC. 0 1 CC. *^W©»-©SW©M 

[0022] A^l^tt^ 1 7 U-AMfn 7 U-A 
£l»5nft©Wfc<fct>5*5$TNM.6*ia. srSIl? 
u-akSJOT, MHWWJ9fflt/#Ri«:j:»)*i7 
u~Att«WJ«I0ffl3*ia. c©ttWB±*«fctfrt* 

4$ft^EK#a2 kj: oss 1 7 u-Aifmstfieg 

[0023] tiib^St 1 ». ?H2 7 U-A 

*>6Wn 7 U-AK»l/CMUB3*l*2 7 U-AtilP 
«±* J: cffiaw* 6SJI n 7 u- A tiftmtfi® 0 ffl 3 h 
Z. m^ii»#S3-C«mi 7U-A4^2 7U-A 
4%J±©0, fH7U-A«f»*CD^2 7l/-A±f© 
*t^6•r•5^4a?:*^{). SS2 7U-Am64fS. 

m*ii!»#a3'r , «S2 7U-A4»3 7U-A 
4«tttS(/. S27l/-A«0S37l/-Ai-C© 

»jsr*ttB*«». »3 7u-A^a*4T*„ m« 

©MS^OilO^ SB2 7 U-Am*>6mn7U- 

A^a^****. 

[0024] ifc^fi£tf««S#a4 Ttt. 9 1 7 
A4Sn7U-A4(,>9 2tt©Bi«<t > S17U-A# 
«WS*6»n 7 U-Am«5S-C«:«#T5. C©^» 
^ttf8« 2 tk©S#4«ft^J»R4 6 

[002 5] WR^tt#a5T«. ±Bt?«ff SftfcK 



9 

(1 9 941?) ) . 

[ 0 0 2 e i %cc> m-o^<o-%mmm<o^.m 

©-«»B»W©2f8t ±IB&g©SBift£04 

*m»r»«cBB!ii-rs. 

[0027] AARfll»H2 ( a ) Ct^T J: 5K. ©ft 

Sltt. IS2 (b) K^rVf iSCC^U-ARg^mH^ 
©11. Snakes fflgattnft£#& 1 2 . ttfNHfe 

jt^si 3 mAommsMv n-tc^-r«fc^ 

CC. #I6$ttfl9ttiL*8l-Ctt. A#W<8t©7l/-A 

£5 CC Snakes cmUQMGWS. 
L. Snakes 4ffll>T7 U - A i (CfcWi^ftifi: 

[0028] H5«. vis-mgftW-Oi^mi i©*& 

KfcHT. (x. y) il 

(x. y) |ffl©g»D, (x, y) a^ftO 
*t»fflt«:«l»r2ffl (fflAKJMfflRi&fl*) {b^S 
i, 7U-AI 1 <tI 1 .,&tteWS£IM&&{aB©0R^ 

[0029 ] 06«. Sna ke s ffl»!{4Hi85£#© 1 
2<0j8Hl7n-^-rBlt?*S. SnakesfflH 

3*lfc«R«*S*ra«fc9tCSnakes (Kass, 
M. , Witkin, A. and Terzopoul 
ous. D:" Snakes: Active Con 
tour Models", Internationa 
1 Journalof Computer Visi 
on. pp. 321-333 (1988) ) 

£ta5£f a. jutticea. *r2flwt3*ifci&»D 

, (x. y) *A*0. D, (x, y)±Of'<tOA«: 

*fi/"c. iiXKSHfia«tt>)iE(/t:ff9. ccd^st 

«. D, (x, y)1fiMm%<»ft, D, (x+c. y + 
c v ) fcUBBRKfa. CCT, 2H»W*-3|&3R3tf4 
t§£K«. c. = -2, -1. 0, 1. 2;c, = -2, 
-1, 0. 1. 2iT£. IWHKffl»*fT5. C 
flOJOT-Ctt. D, (x, y) «C»LreBBR£«U"a» 

srapirra?iirfi!iaLT. -e©*§mvj (j = i. -. 

m) £Sn ak e s WMSMt LX&mtZ. 

[0030] mi mmnwz^WL 1 3 ©ms? a-* 

SWH-C**. ttflSttftS^fK 1 3-Ctt. Snakes 
5:fflOT7 U-A i KfcWS£tt!&f*©tiSPi&*fc)£-r 
*. JUW&Ktt. S-TSnake sfiJWttSv j (j = 
1. -. m) *A#U 7U-Ai©ivyiifc*E, 
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(x. y) t*h. «. /SfcJE&iLT. iMM 

RJ*. WT©Jr^fc^-rSo 
[003 1 ] J = J, + a • J. + /3 • J , 
J, = Z,E (v,) 

J, = £, I V.-V,., I' 

J, = ZJ v,.,-2 v,+ v,., I ' 
i. 

[ 0 0 3 2 ] 03 (a ) it. ®®gm&^8t2<D-mm 
10 ^ttMtml-H. H8B»W5Ht*S2-C«>WWHi 
7P-£jjVrBt?*4. CCTB, EF&£JBg*82tt 
Jlft£.t&tti#l22 1 iJBMl£llWa#»2 2*6&S. 

cn6©^stc«to. *rffl*^«Ma#a2 iKioft 

^©2 2K:J:0. Jaffi£H©raig#lAVJ§£Cctt. 
[0033] 09 «fflft£.&HM2 1 <D9m7U-Z 

20 x,, x 2 , x.i6, TStCol^T i = 2, m 

[0034] d = x,.,-x, 
d' =x,.,-x i 

fl = acos (d-d'/ldl • Id' I ) 

[ 0 0 3 5 ] m 1 0 «JiAj£lll«#^R2 2 ©Mffl7 a 
-%^-T0-C*S. Bffl.^y,. y.. '-. y. 
30 il/. TSK-5l»T i =2. -. p- ltCttLMmZU 

[0036] L= I y,»»-y, I 

L th £MH©ai«ii i/r L/L..*iiitat>«*©8 

[0037] &iC. ttft£ilBt¥«3 iCfcl»Ttt. 7 U 
-A i Kiswsm* (x, . y, ) tcmnr&M (x 

„„ y,.,) 7U-A ( i + 1) (Cfc^T. 
J = Z k . 0 " I1-0" (I, (x, + k. y,+ 1 ) - I 
40 , fl (x,., + k, y,.i+ 1 ) ) ' 

i&'McTz&'jtc'g.toz. cctn, uimm&om 

H(Ci§5£ 1/ fcS*j6f!t»©fcfe© 9 > K 9 (DD- A X. I 
, (x,. y,). 1 1»» (Xi,„ y l(l )B*Wn7U 
-A i © ( x, , y, ) {C*JW4H*<B. 7 U- A ( i + 
l)©(x,„. y,„> KiJtfSBBRfii-f*. 
[ 0 0 3 8 ] 0 1 1 B#a*JlBf#S3©*!Hi7 n-4 
7n-r0t?*S„ 7U-A i KfcW (x,, 
y,) il/. J©g^fflJ.,„il/rSA-^ ; &g<„ 
-A i tc*Jl>T (x,, y,) ©S2KiS3£l/A:9-/>F 
50 9i. 7U-A ( i + 1 ) {C*JlJT (x, (1 . Vm) © 
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©g^ftt?**J£J^*P6#tf>-C, C©J#J.,„ 
<fc9/N*l,>££. SrfctCJ *J.,„<!:L/ t COi*Ox 
,„*x,.,*iU y,.,*yi.i*i'J"*. C©&S 
£. (x,„. y,.,)€r(x ( , y, ) ©^acct&Sl/fc 

*. yi.i**? u-a ( i + 1 ) icisiiZffl&i&t? 

[ 0 0 3 9 ] Rfe6lillMi£##&4 Ttt. SB 1 

7U-i, Sn7U-Aigl 7U-Al$fte&a>£&n 10 
7U-A»»£*«#-rS. 
[0040] iWt. 8Mft£«*R5t?B. &a&&Jf*±© 
#^K#0r. ^3 (b) Kw"S-J:^{c*tiBf»3-3© 
WfcftP,. P.. P,*«RT*. ^l/CitaP.P,. 
P 2 P a . PjP^IMffilfiiO-C -t-^^^^KcfcOift 

£ ( 1 9 9 450 ) . 

CO 04 1 ] HI 2ttlMft^#»5<l!>««7a-45* 

-rs-ca*. sr. si^iz-AWiDftflo*?: 20 

Q£U ®i 7 U-A-C(Dl#Sjt*<D(4S*P 1' , P 
2' , P3' <hT£. Q£©£Si#jfi 
lr»HK3-3©»fi&Pl. P2. P3£®iRf*>. *0 
r. MMiPiP.. p«p 3 . p,Pi*«p,' p,' . 

Pi' Pi' . P/ Pi' »Og»Lfc£t/t. 

7 >ytcj: 3-1*4. 

[0 043] *~©?H8©^&MM©JKxlH*H 1 3 
taut. »n©«H-ctt. KfegttttttS!##R l l £ 30 
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[ 0 0 4 4 ] H 1 4 BJR2©ftB©%BBBffl&fli , *\ 
W»Aai«BE»*Sl 2<D«llJ*ttWr4Hr*4. 

C©WR^flEHMBOB*a 1 2 «. WJ.B. -Sffi^7 
h (HI 4 (a) ) . »*©«* (H14 (b) ) . ft 
IBL/&tf5©?tt (H14 (c) ) . BKtytt*n&©» 
8b (13] 1 4 (d) ) . tt£®SE£*f?9C£#-C*&. 

^. ItStjS© 1 o©7 A i tCfcttiffiS* ( x, , 
y,> (i = l. n) tth. C ©jS*»W*^fla» 
*B3B#fMc«fc») (x' y' ,) tc^tiZtrz 

£. -en-eti©^ictei»r (x,, y.) t (x' ,, 
y ' , ) ©h«m*«t© «* *> ict* s. 

[0045] -5£fiT>7 h©*g£KB. 
[0046] 



;::)-(::)♦(:) 



[0047] »*©Jfc*©ii£KB. 

[0 04 8] 

[«2] 



::)■(::) 



+ k 



X t X i 

y i- y i 



[0 04 9] LUifib 

[0 0 5 0 ] 

[«3] 



R*£«*K1 3©lfflK:, Rft£ttNf*B£B¥& 1 2 * 

%©»».^SR«Efk3«. *«*»©»& *£fb3-& 
4. i«S^t»$8*T?. IMl«|{^ttftBttft£liM& 



x'i\ _ /cos6)(i-l) -sinw(i-l)\ /ii 

y'i/ \y»'/ \sinw(i-l) cosw(i-l)/ \y i 



[0 0 5 1 ] CCr (x„, y.,) B. 7 U-A i tCfc 

w s -r^r ©i$a.^©S'G»'c* a. 

[0 05 2] ®|£0*#6©gMl©t§£K:B. 

[0 05 3] 

[«4] 

-sinoHi-l)\ /xrx.i' 



[ 0 0 5 4 ] C CTi»ttH(ES-»4ftjMt-C*i. 

[0 05 5] ttHT. *^W©^Z©IEW©llte^^ 

[0 05 6] f&Z©f£9J©MrI0£H 1 5 . Sf!Z 
©»WC«. *-^»W©»ibaiffl»#SK«A'C. 1$ 
*£*ft£t*iU*B7 £ttft.^«HflBI¥gt8 
->8«9£Wf4. CtiKJ:0»l 7U-A£Eg3 

^u-AWfcSi-ra. i2 7u-Ami.wi (n 

-1)7 U-Am*B^SL*^Sfflra*S8CCj:o-C 
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